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HANDHELD MULTI-TOOL 
BACKGROUND AND TECHNICAL FIELD OF THE INVENTION 

The present invention is directed to portable knives and multi-tools, and in 
particular to portable, handheld style multi-tools that enable selective use of blades and 
various tools. 

Portable handheld multi-tools enable the use of multiple working 
implements within a single apparatus. The multiple working implements include such 
equipment as pliers, wrenches, screwdrivers, and various types of cutting blades. 

As compared to multiple individual tools, handheld multi-tools have 
numerous advantages in a wide variety of applications. Multiple individual tools can be 
heavy and tool kits containing such tools are often large and cumbersome. Further, such 
tool kits are frequently disorganized, making it difficult to find the right tool for the 
particular job. Handheld multi -tools, however, are much lighter in weight compared to 
the number of individual tools that would be equivalent to the function of the working 
implements of a multi-tool. In addition, because such multi-tools are designed to be 
handheld, they are much easier to carry than tool kits containing an equivalent number of 
individual tools. Handheld multi-tools are particularly useful in settings requiring tool 
use remote from a single location, such as on-the-road bicycle repair, or emergency tool 
kits for vehicles, and outdoor maintenance work. 

Typically, the various working implements of handheld multi-tools are 
permanently pivotally mounted to the ends of the multi-tool's handle. When not in use, 
the working implements of such prior known multi-tools are stored in an open cavity 
formed between the sides of the handle. Therefore, as the number of working 
implements of the multi-tool increases, the size of the handle must correspondingly 
increase to accommodate the additional storage needs of the added working implements. 
In addition, a portion of the stored working implements often extends out of the storage 
cavity so that a user is able to grasp and pivotally open the stored working implements. 
The storage of the working implements within the handle is problematic because it 
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creates a bulky multi-tool that is uncomfortable to hold. This is particularly so when 
portions of the stored working implements extend out of the cavity as the user inust grasp 
an uneven surface having ridges that will dig into the user's palm or fingers. 

Another problem associated with typical prior known multi-tools is the 
difficulty in opening the various working implements stored within the handle. In order 
to make such multi-tools as compact as possible, the working implements are located 
extremely close to one another when pivotally rotated into the storage cavity of the 
handle. Because of the lack of space between the stored working implements it is 
difficult for a" user to grasp and open the desired tool with his or her thumb and 
forefinger. Further, in some cases the various working implements are even nested 
together such that in order to obtain access to a particular tool other working implements 
must first be rotated out of the way. 

An additional problem with prior known multi-tools is the lack of locking 
mechanisms to prevent rotation of some or all of the various working implements. This 
creates a safety hazard in that rotation or slippage of a tool while in use could cause a 
signific2int injury to a user's hand or fingers. 

The permanently affixed nature of the working implements of typical 
multi-tools is also problematic, as firequently not all of the attached implements are 
needed for particular activities. However, because the implements cannot be removed 
they must be carried at all times. 

Therefore, a handheld multi-tool is needed that is easy to open, has a 
compact and comfortable handle, provides convenient use of the working implements, 
and avoids the need to rotate various working implements to gain access to a desired tool 
or implement. 

SUMMARY OF THE INVENTION 
A hand-held multi-tool according to one aspect of the present invention 
includes a blade pivotally mounted to a handle where the blade is rotated between an 
open and a closed position by at least one blade rotation member mounted on the side of 
the handle. The knife includes a blade lock having a locking member that selectively 
engages open and closed blade lock portions on the blade such that the blade is prevented 
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from rotating when either open or closed. The blade lock is biased towards the blade and 
the locking member is disengaged from the open and closed blade lock portions by a cam 
that is connected to and driven by the at least one blade rotation member. 

Another aspect of the invention is the inclusion of a drive pin on the blade 
of the hand-held multi-tool where the drive pin is adapted to rotate the blade when the at 
least one blade rotation member is rotated. 

According to another aspect of the invention, the hand-held multi-tool 
includes a socket in the handle that is able to receive a tool insertion member. The tool 
insertion member includes a lead end that is inserted into the socket and an operating end 
that may be any one of a variety of useful tools. 

According to yet another aspect of the invention, the handle of the multi- 
tool includes a cantilevered spring adapted to retain the tool insertion member in the 
socket of the handle when a tool insertion member is selectively inserted into the socket. 

In a preferred application, a blade rotation member is mounted on each 
side of the handle of the hand-held multi-tool and enables easy and convenient opening 
and closing of the blade. The operational ends of the tool insertion members of the 
preferred embodiment include a utility blade, wrench, screwdriver, pliers and a security 
tang with a lanyard for convenient carrying of the entire multi-tool. 

The present invention provides a compact and useful knife and multi-tool 
where the blade is easily opened and the blade and selected tools are securely and safely 
locked into desired positions. An assortment of tool insertion members may be 
individually and selectively inserted and removed from the multi-tool, making the 
invention useful for a multitude of purposes. Also, rather than having multiple tools 
incorporated into a single handle, the ease of tool installation and removal from the multi- 
tool of the present invention allows the use of compact handle that is comfortable to hold. 
Additionally, only the tool insertion members required for a particular activity need be 
carried. The present invention also, through the use of blade rotation members, on the 
handle exteriors, provides a convenient and easy method for opening and closing of the 
blade. Further, because the present invention is adapted to securely lock both the tool 
insertion members £ind the blade of the multi-tool in place when the blade is either open 
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or closed, the danger of a tool or blade becoming loose and/or swiveling back upon the 
fingers or hand of the user is reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIGS. 1 and 2 are side, perspective views of a preferred embodiment of the multi- 
tool of the present invention, taken from opposite sides of the invention; 

FIGS. 3 and 4 are exploded, perspective views of a preferred embodiment of the 
invention; 

FIG. 5 is a perspective view of the blade of the preferred embodiment; 
FIG. 6 is a side, elevational view of the blade lock of the preferred embodiment; 
FIG. 7 is a front view of the blade lock of FIG. 6; 
FIG. 8 is an alternative embodiment of the blade lock of FIG. 6; 
FIG. 9 is a side, elevational view of an alternative embodiment of the cam; 
FIG. 10 is a front, elevational view of the slotted open end of the preferred 
embodiment; 

FIGS. 11-15 are side, elevational views along the line B-B of FIG. 10 showing the 
blade in various stages of opening, begirming with the fiilly closed position in FIG. 1 1 
and progressing successively to the fully open position in FIG. 15; 

FIG. 16 is a perspective view of the multi-tool of the present invention with the 
blade and one side of the handle removed to show the tool insertion socket of the 
preferred embodiment; 

FIG. 17 is a side, perspective view of the multi-tool taken from the side opposite 
that in FIG. 16 with the opposite side of the handle from that in FIG. 16 removed and 
showing a tool insertion member inserted into the tool insertion socket; 

FIG. 18 is a side, elevational view of a preferred embodiment of the multi-tool 
with the blade in the fully closed position and a tool insertion member inserted into the 
tool insertion socket; 

FIG. 19 is a sectional view along the line A-A of FIG. 1 8; and 

FIGS. 20-25 are perspective views showing various tool insertion members 
inserted into the tool insertion socket of the preferred embodiment. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 
The present invention is embodied in a compact, versatile, and easy to use 
multi-tool 30. In particular, the preferred embodiment of the present invention is a 
pocket style multi-tool 30 that includes a knife 38 and enables the user to selectively use 
various tool attachments 44. 

A preferred embodiment of the present invention can be seen in FIGS. 1 
and 2 as multi-tool 30. Multi-tool 30 includes a handle 32 having a slotted open end 34 
and a tool insertion end 36. A blade 38 that is rotatable between an open and a closed 
position when a user rotates blade rotation members or wheels 40 is located at the slotted 
open end 34. At the tool insertion end 36, an internal socket 42 is located that is able to 
receive a removable tool insertion member 44. Multi-tool 30 incorporates a blade lock 
46 that extends the length of handle 32 and that is adapted to selectively lock blade 38 in 
either the open or closed position. Multi-tool 30 also includes a tool lock 48 on the side 
of handle 32 that retains tool insertion member 44 in socket 42 (see FIGS. 11-17). 

The components forming the disclosed preferred embodiment of multi- 
tool 30 are shown in exploded view in FIGS. 3 and 4. Handle 32 comprises first and 
second handle sides 50, 52 that may be made of metallic material or, altematively, of 
glass-reinforced polymeric material. Handle sides 50, 52 are fixedly secured to one 
another to create an interior portion or slotted blade cavity 54. Cavity 54 is formed by 
assembling upper and lower socket spacers 56, 58 and blade lock 46 in between handle 
sides 50, 52. Eight fasteners 60, four per side, are used at tool insertion end 36 to attach 
handle sides 50, 52 to spacers 56, 58. The fasteners 60 may be rivets, screws, or the like. 
Spring pin 62 is used to secure blade lock 46 in between handle sides 50, 52. As will be 
understood from FIG. 3 and shown in FIGS. 1 1-17, the spacers 56, 58 are each 
substantially less than half the height of the handle 32 at the tool insertion end 36 such 
that tool insertion socket 42 is formed as an opening bounded by the spacers 56, 58 and 
handle sides 50, 52. 
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Notably, first handle side 50 includes three partially circular cutouts 64 
and a tool lock head cutout 66 extending longitudinally along the length of side 50 to 
form the tool lock cantilever spring 68 and tool lock spring head or tool lock spring free 
end 70 of tool lock 48. The specific structure and manner in which tool lock 48 retains 
tool insertion member 44 within socket 42 will be discussed in detail below. Second 
handle side 52 also includes three partial circular cutouts 72 that are formed to match the 
appearance of cutouts 64. In addition to forming portions of tool lock 48 and creating a 
uniform appearance of handle sides 50, 52, cutouts 64, 72 function to reduce the overall 
weight of multi-tool 30 and act as gripping aids when using multi-tool 30. 

Handle 32 also includes two mounting holes, pivot pin support hole 74 
and shaft hole 76, that are located at slotted open end 34 and rotatably receive the 
components that function to retain and rotate blade 38. Pivot pin support hole 74 is 
located on first handle side 50 and shaft hole 76 is located on second handle side 52. In 
addition, second handle side 52 includes release button hole 78 located near tool insertion 
end 36. 

Blade lock 46, as noted, extends along the length of handle 32 and is 
contained between first and second handle sides 50, 52 by spring pin 62. As best seen in 
FIG. 6, blade lock 46 comprises a blade spring fixed end 80, a blade spring free end 82, a 
blade cantilever spring arm 84, a locking member or pawl 86, and a blade lock hole 88. 
In the embodiment shown in FIG. 6, blade locking member 86 is disclosed as having a 
generally rectangular form. In this embodiment, blade locking member 86 has radiused 
comers 90 and a tapered profile whereby, in the view shown, faces 92 are angularly 
converging in a dovraward direction. FIG. 7 reveals that blade locking member 86 is 
offset to one side of blade lock 46 such that a cam acting surface 94 is included on blade 
lock 46. 

When assembled to handle 32, as understood from FIGS. 3 and 4, spring 
pin 62 passes through blade lock hole 88 such that blade spring free end 82 is located at 
slotted open end 34 of multi-tool 30 and blade spring fixed end 80 is located proximate 
the tool insertion end 36. As is understood from FIGS. 11-15, blade cantilever spring 
arm 84 is able to upwardly flex as blade lock 46 is only secured at blade spring fixed end 
80 by spring pin 62. Blade lock 46 does not pivot about spring pin 62 as a rear portion of 
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blade lock 46 contacts upper spacer 56. In the preferred embodiment, blade lock 46 is 
made of metallic material, but may also be made of a durable plastic material. 

As also disclosed in FIGS, 3 and 4, a cam 106 and pivot pin 122 are 
assembled to the slotted open end 34 of handle 32, along with blade 38 and rotation 
members 40. 

Blade 38 is made of metallic material and, as is typical of knife blades, 
includes a sharp edge 38a for cutting that extends longitudinally out to a point and a back 
edge 38b that is wider and dull relative to the sharp edge. As shown in FIG. 5, blade 38 
includes a blade center hole or blade mounting hole 96, and a blade drive pin 98 inserted 
into blade pin hole 100. In addition, blade 38 includes generally rectangular shaped open 
and closed blade lock portions or recesses 102, 104. The open and closed blade lock 
portions 102, 104 are not diametrically opposed from each other. That is, as seen in FIG. 
5, the open blade lock portion 102 is located left of the center point of blade mounting 
hole 96 and the closed blade lock portion 104 is located right of the center point of 
mounting hole 96. 

As best seen in FIGS. 11-15, cam 106 includes opening and closing cam 
prongs 108, 110 that are circumferentially spaced a predetermined distance or limited arc 
112 from each other on one hemi-circle of cam 106. Cam 106 also includes opening and 
closing cam shoulders 114, 116 that are circumferentially spaced from each other on the 
hemi-circle opposite that containing cam prongs 108, 1 10. In addition, cam 106 includes 
cam center hole 1 18 and cam drive pin hole 120. As designed, cam 106 is well adapted 
to be formed as a stamped or laser cut part and, therefore, is preferably made of metallic 
material. 

As shown in FIGS. 3 and 4, pivot pin 122 includes pivot pin shaft 124 and 
bearing surface 126 that form connected concentric, cylindrical sections. An internally 
threaded through hole 128 is located along the centerline of pivot pin shaft 124 and 
bearing surface 126, In addition, pivot pin 122 includes cam drive pin 130 that is press 
fit into pivot pin hole 132. The thickness of bearing surface 126 is approximately 
equivalent to the width of first handle side 50. Further, bearing surface 126 has a 
diameter that is slightly less than the diameter of pivot pin support hole 74 in handle side 
50 and pivot pin shaft 124 has a diameter that is slightly less than shaft hole 76 in handle 
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side 52. When assembled, pivot pin 122 is rotatably received within pivot pin support 
hole 74 and shaft hole 76 and ftinctions as a bearing. Therefore, in a preferred 
embodiment, pivot pin 122 is constructed of a metallic material suitable for bearing 
applications, such as a brass alloy. Alternatively, pivot pin 122 could be made from a 
different metallic material, such as steel, or from a durable plastic material. 

With reference to FIGS. 1-4, each blade rotation member 40 includes ah 
inwardly directed threaded post 134 and multiple, circumferentially spaced, through holes 
136 located radially outwardly from the center of the member, each hole having a grip 
channel 138 associated therewith extending radially outwardly to the outer edge of the 
member. As disclosed, the blade rotation members 40 have an outer diameter that is 
approximately equivalent to the height of the handle 32 at the slotted open end 34 (see 
FIGS. 1 and 2). The blade rotation members 40 are formed to have a generally conical 
profile with a flat top. Through holes 136 are radially positioned at the location where 
the generally conical surface meets the generally flat top. As will be better understood 
below, a user opens and closes blade 38 by manually rotating blade rotation members 40. 
Therefore, the outwardly located through holes 136 and grip charmels 138 act as gripping 
aids and enable the user to apply the required opening and closing torque to blade 38. 
The blade rotation members 40 could be made from a metallic material, for example a 
brass or steel alloy, or from a durable plastic material. 

As disclosed in FIGS. 3 and 4, cam 106, pivot pin 122, blade 38, and blade 
rotation members 40 are all mounted at slotted open end 34 of handle 32. When so 
assembled, the blade rotation members 40, pivot pin 122, and cam 106 are intercormected 
to each other and to blade 38 such that during operation, as discussed below, rotary 
motion of the blade rotation members 40 pivotally opens and closes blade 38. 

Assembly of blade 38, cam 106, pivot pin 122, and blade rotation 
members 40 to handle 32 is as follows: Blade 38 and cam 106 are oriented together such 
that blade drive pin 98 is located within cam prongs 108, 110. Blade 38 and cam 106 are 
then placed in between left and right handle sides 50, 52 at slotted open end 34. Next, 
pivot pin 122 is inserted through pivot pin support hole 74 such that pivot pin shaft 124 
passes through both the blade mounting hole 96 and cam center hole 118, and such that 
cam drive pin 130 engages cam pin hole 120, In this orientation, bearing surface 126 is 
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contained within pivot pin support hole 74 of first handle side 50 and the distal end of 
pivot pin shaft 124 is contained within shaft hole 76 of second handle side 52 such that 
blade 38 and cam 106 are mounted intermediate handle sides 50, 52 on shaft 124. 
Finally, blade rotation members 40 are fastened to either end of pivot pin 122 by 
threading their respective threaded posts 134 into both ends of threaded through hole 128. 
As the diameter of the blade rotation members 40 is larger than the diameter of both the 
pivot pin support hole 74 and shaft hole 76, the blade rotation members 40 constrain the 
pivot pin 122 within handle 32, and the blade 38 and cam 106 are thereby retained within 
the slotted open end 34. In this arrangement, the blade rotation members 40 are located 
on the exterior portion 140 of handle 32, and the blade 38, cam 106, and pivot pin 122 are 
pivotally contained in the interior portion 54 of handle 32. 

When blade 38 is assembled to slotted open end 34 of handle 32 in the 
manner described above, the generally rectangular open and closed blade lock portions 
102, 104, are positioned such that they are able to receive the generally rectangular blade 
locking member 86 of blade lock 46. As shown in FIGS. 1 1 and 15, the open and closed 
blade lock portions 102, 104, selectively receive blade locking member 86 when blade 38 
is placed in either an open or closed position. In the open position of FIG. 15, blade 38 is 
ftiUy extended for use. In the closed position of FIG. 1 1, blade 38 is nestably contained 
within the slotted blade cavity 54 of handle 32. Blade 38 becomes positively locked 
when the blade locking member 86 is engaged with either the open or closed blade lock 
portions 102, 104, such that blade 38 is not able to rotate. This is significant in that blade 
38 will not accidentally open or close, which is a safety hazard when working with a 
sharp blade. Once blade 38 is positively locked, in order to rotate blade 38 the blade 
locking member 86 must be disengaged from the open or closed blade lock portion 102, 
104. 

In the preferred embodiment, blade locking member 86 is disengaged 
from open and closed blade lock portions 102, 104 by cam 106. As previously noted and 
shown in FIG. 7, which is a frontal view of blade lock 46, cam acting surface 94 is 
located just to the right of blade locking member 86. As understood from FIG. 1 0, which 
is a frontal view of assembled multi-tool 30, cam 106 is positioned just to the right of 
blade 38 in between first and second handle sides 50, 52. When blade lock 46 and cam 
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106 are assembled to multi-tool 30, blade lock 46 is, therefore, located above cam 106 
such that cam 106 is positioned just to the right of blade locking member 86 and directly 
below cam acting surface 94. 

When cam 1 06 is rotated clockwise with respect to the view shown in 
FIG. 1 1, cam opening shoulder 1 14 acts on cam acting surface 94, thus raising blade 
cantilever spring arm 84 and disengaging blade locking member 86 from closed blade 
lock portion 104 as shown in FIG. 12. Conversely, cam closing shoulder 116 would 
disengage blade locking member 86 from open blade lock portion 102 by raising blade 
lock 46 if cam 106 were rotated counter-clockwise with respect to the view shown in 
FIG. 15. The radiused comers 90 and tapered faces 92 of blade locking member 86 
facilitate the engagement of blade locking member 86 with open and closed blade lock 
portions 102, 104. 

Cam 106 also functions to open and close blade 38 by imparting rotational 
force to blade drive pin 98. When cam 106 is rotated clockwise with respect to the views 
shown in FIGS. 12-15, opening cam prong 108 imparts a clockwise rotational force to 
blade drive pin 98, thereby opening blade 38. Conversely, closing cam prong 1 10 would 
impart a counter rotational force to drive pin 98 if cam 1 06 were rotated counter- 
clockwise with respect to the view shown in FIG. 15, such that blade 38 would be rotated 
to a closed position, FIG. 1 1 discloses the position of closing cam prong 110 relative to 
drive pin 98 when blade 38 has just been closed, showing closing prong 1 10 in contact 
with blade drive pin 98 and blade locking member 86 contained within closed blade lock 
portion 104. 

As previously noted, and best seen in FIG. 14, opening and closing cam 
prongs 108, 110 are circumferentially spaced a predetermined distance or limited arc 112, 
which in the preferred embodiment is approximately 40 degrees. The limited arc 112 
enables cam 106 to rotate the approximately 40 degrees without cam prongs 108, 110 
engaging blade drive pin 98. Thus, opening or closing of blade 38 is delayed with respect 
to contact of cam prongs 108, 110 with blade drive pin 98. FIGS. 1 1 and 12 disclose that 
cam shoulders 1 14, 116 and cam prongs 108, 1 10 are oriented relative to one another 
such that when cam 106 is rotating through the predetermined distance and opening cam 
prong 108 is not engaging blade drive pin 98, opening shoulder 1 14 is able to raise blade 
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cantilever spring arm 84 and disengage blade locking member 86 from closed blade lock 
portion 104. Once blade locking member 86 is disengaged, opening cam prong 108 
engages blade drive pin 98 and blade 38 is rotated. Similarly, it can be seen in FIG. 15 
that if cam 106 were rotated counter-clockwise, cam closing shoulder 1 16 would 
disengage blade locking member 86 from open blade lock portion 102 prior to closing 
cam prong 110 engaging blade drive pin 98. 

The blade rotation members 40 impart rotational motion to cam 106 in the 
following maimer: The blade rotation members 40 are fixedly secured to pivot pin 122 
by the threaded connection of threaded posts 134 to through hole 128. In turn, pivot pin 
122 is fixedly secured to cam 106 by engagement of cam drive pin 130 with cam drive 
pin hole 120. Therefore, the blade rotation members 40, pivot pin 122, and cam 106 may 
be simultaneously rotated. Because blade 38 is rotatably supported on pivot pin shaft 
1 24, when pivot pin 1 22 and cam 1 06 are rotated by blade rotation members 40, cam 
shoulders 114, 116 will disengage blade locking member 86 from open and closed blade 
lock portions 102, 104 and cam prongs 108, 110 will thereafter come into driving contact 
with blade drive pin 98 and rotate blade 38 as previously discussed. 

The positioning of blade rotation members 40 on either side of the exterior 
portion 140 of handle 32 enables simple, convenient opening and closing of blade 38. To 
open blade 38, the blade rotation members 40 are grasped between the thumb and index 
finger of one hand and, while firmly holding the blade rotation members 40, handle 32 is 
rotated relative to the rotation members 40 such that cam 106 disengages blade lock 46 
and drives blade 38 to an open position. Handle 32 must be rotated relative to blade 38 
until blade locking member 86 falls into place inside open blade lock portion 102. 
Alternatively, a multi-tool 30 user can achieve one-handed blade 38 opening by firmly 
grasping blade rotation members 40 and then snapping his or her wrist such that the 
momentum of handle 32 causes cam 106 to disengage blade lock 46 from the closed 
blade lock portion 104 and drive blade 38 to an open position. To close blade 38, the 
blade rotation members 40 are grasped firmly with the thumb and index finger of one 
hand and handle 32 is rotated in a direction counter to that for opening. Handle 32 can be 
rotated in this manner by either moving it with the opposite hand or by placing handle 32 
against a fixed object. 
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An alternative embodiment of blade locking member 86 is shown as 
generally circular shaped pawl 86* in FIG. 8. Although not shown, the corresponding 
recess for such a pawl would likewise be generally circular shaped. As can be 
understood, various pawl and recess shapes could be used as long as the function of 
locking blade 38 is obtained. For instance, in another alternative embodiment, the open 
and closed blade lock portions on blade 38 could be protruding detents and the locking 
member could be a recess adapted to receive the detents. 

An alternative embodiment of cam 106 is disclosed in FIG. 9 as slotted 
cam 106'. Slotted cam 106' includes opening and closing cam shoulders 114, 1 16 as well 
as driving slot 142. Driving slot 142 has opening drive surface 144 and closing drive 
surface 146 that function in the same manner as cam prongs 108, 110 discussed above. 
In operation, blade drive pin 98 is contained within slot 142 and opening drive surface 
144 acts on drive pin 98 to open blade 38. Conversely, closing drive surface 146 acts on 
drive pin 98 to close blade 38. The opening and closing drive surfaces 144, 146 are 
circumferentially spaced a predetermined distance 1 12 such that slotted cam 106' is able 
to rotate over a limited arc of approximately 40 degrees without driving blade 38, which 
enables blade locking member 86 to be disengaged from either the open or closed blade 
lock portions 102, 104 via shoulders 1 14, 1 16. 

Although not shown in the figures, pivot pin 122 and cam 106 could 
alternatively be formed as a single part. In such an embodiment, the opening and closing 
cam prongs 108, 110 and cam opening and closing shoulders 1 14, 116 would be 
integrally formed with the bearing surface 126 and pivot pin shaft 124. 

As noted above, the tool insertion end 36 of handle 32 includes an internal 
socket 42 that selectively receives a tool insertion member 44. FIG. 16 discloses that the 
first handle side 50, an upper socket spacer 56, a lower socket spacer 58, and the second 
handle side 52, which for clarity is not shown in FIG. 16, define the tool insertion socket 
42. The tool insertion member 44 has a lead end 150 and an operational end that is 
shown in FIG. 16 as a security tang with a lanyard 162. In this view, the tool insertion 
member 44 is shown prior to being inserted into socket 42. FIG. 17 shows the security 
tang with lanyard 162 inserted into socket 42 with first handle side 50 removed for 
clarity. Unlike pivotally rotatable tool connections on typical multi-tools, socket 42 of 
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multi-tool 30 does not allow tool insertion members 44 to rotate. This is significant 
because the risk of a tool inadvertently rotating back upon the hand or fingers of a user is 
therefore reduced. 

As best understood from FIGS. 16 and 19, a tool insertion member 44 is 
retained in socket 42 by tool lock 48. As discussed above, tool lock 48 is formed in first 
handle side 50 and comprises tool lock cantilever spring 68, tool lock spring fixed end 
153, and a tool lock spring free end or tool lock spring head 70. In addition, attached to 
tool lock spring head 70 of tool lock 48 is a tool lock member 154 and a release button 
1 56. The release button 1 56 has a button head 1 57 and a button shaft 1 58. In the 
preferred embodiment, the tool lock member 154 is a spherical head screw 155 that is 
fastened to tool lock spring head 70 such that, as shown in FIG. 19, the spherical head 
155a extends out of and beyond the inside surface of tool lock spring head 70. The 
release button 156 is attached to tool lock spring head 70 by threaded fastener 159. The 
release button head 157 extends out of the release button hole 78 of second handle side 
52 when release button 156 is attached to tool lock spring head 70 and first and second 
handle sides 50, 52 are secured together. 

With reference to FIGS. 16, 17, and 19, the lead end 150 of a tool 
insertion member 44 includes two C-shaped, bilateral concave cam surfaces or ramps 151 
and a tool lock hole 152. The lead end 150 has a generally rectangular cross section and, 
as mentioned, is adapted to fit within the tool insertion socket 42. When lead end 150 of 
tool insertion member 44 is inserted into socket 42, the bilateral concave ramps 151 
function to lift the spherical head of screw 155. Upon further insertion, the spherical 
head of screw 155 is biased by tool lock cantilever spring arm 68 into engagement with 
tool lock hole 152. Engagement of tool lock hole 152 by the spherical head of screw 155 
locks tool insertion member 44 in socket 42 such that insertion member 44 will not 
inadvertently fall out. The bilateral orientation of the concave ramps 151 enables the tool 
insertion member 44 to be inserted in either of two orientations, 1 80 degrees relative to 
one another. As also seen in FIG. 19, the C-shaped profile of the lead end 150 of tool 
insertion member 44 is adapted to partially encircle cylindrical button shaft 158 when 
inserted into socket 42. 
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The spherical head of screw 155 must be removed from tool lock hole 152 
in order to remove an installed tool insertion member 44 from socket 42. As shown in 
FIG. 2, button head 157 extends through release buttonhole 78 of second handle side 52. 
As can be understood from FIG. 19, depressing release button 156 flexes tool lock 
cantilever spring 68 such that the spherical head of screw 155 is disengaged from tool 
lock hole 152 and the tool insertion member 44 contained within socket 42 may then be 
removed. 

The handheld multi-tool 30 enables many different types of tool insertion 
members 44 to be inserted into socket 42. FIGS. 20-25 disclose tool insertion members 
44 where the operational end is a utility blade 164, pliers 166, wrench 168, screwdriver 
170, or the security tang with lanyard 162. FIG. 21 shows that when the utility blade 164 
is inserted into socket 42, it may be covered with cap 165 when not in use. FIGS. 24 and 
25 disclose that when the pliers 166 are inserted into multi-tool 30, handle 167 is able to 
fold over upon itself, enabling easy storage when not in use. FIG. 22 discloses that the 
screwdriver member 1 70 can be angled at joint 1 7 1 for improved torque. Additionally, 
the screwdriver 170 is able to accept reversible style bits 172, such as slotted or Phillips, 
in a receiving socket at the outer end of the screw-driver. When not in use, the compact 
nature of the various tool insertion members 44 allows them to be conveniently stored 
and transported in a portable carrying case (not shown) or in the user's pocket, for 
example. 

The ability to selectively insert and remove an assortment of tool insertion 
members 44 makes the multi-tool 30 of the present invention useful for a variety of 
purposes. Rather than having a multiplicity of tools incorporated into a single handle, the 
present invention enables easy tool installation and removal from a compact handle 32. 
As such, the handle 32 is not as bulky or cumbersome as conventional multi-tools 30 and 
is more comfortable to hold. Additionally, only the tool insertion members 44 required 
for a particular activity need be carried. Further, the blade rotation members 40 provide 
a convenient method for opening and closing of blade 38. Finally, because both the tool 
insertion members 44 and the blade 38 of the multi-tool 30 are adapted to be securely 
locked in place, the danger of a blade 38 or tool swiveling back upon the fingers or hand 
of the user is reduced. 
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The above is a description of the preferred embodiments. One skilled in 
the art will recognize that changes and modifications may be made without departing 
from the spirit of the disclosed invention, the scope of which is to be determined by the 
claims which follow and the breadth of interpretation that the law allows. 
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